IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 
Koji Tanizawa ^-zr^^ : 

Serial No.: 09/534,503 fo ^ Attn: Applications Branch 

Filed: March 24, 2000 I # 3J Attorney Docket No.: AOY.003 

For: NITRIDE SEMICONDt^SR^VICE 

CLAIM OF PRIORITY 

Honorable Assistant Commissioner for Patents and Trademarks, 
Washington, D.C. 20231 

Sir: 

Applicant, in the above-identified application, hereby claims the priority date 
under the International Convention of the following Japanese applications: 
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Appln. No. 11-087078 
Appln. No. 11-095420 
Appln. No. 11-098158 
Appln. No. 11-113050 
Appln. No. 11-254238 



filed March 29, 1999 
filed April 1, 1999 
filed April 5, 1999 
filed April 21, 1999 
filed September8, 1999 



as acknowledged in the Declaration of the subject application. 

Certified copies of each application are being submitted herewith. 

Respectfully submitted, 
JONES VOLENTINE, LLP 




Adchfi C. Volentine 
Registration No. 33,289 



12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Tel. (703)715-0870 
Fax. (703)715-0877 



Dated: May 19, 2000 
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PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 
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# 3£>1 1 — 087078 
ltffiB?Sffi«^, In a Gaj. a N (0ga<l) Sr^T**€.#K*^#^*|jtT* 

fey, 3©?SttSJt{cp$|^t4&¥##«£ bTJRtc, 

^ -r s m 2 ©^f t^^ffc/i i: an. p s**e^ z^misX&z&mmp 
t&m&mt&pMtr^v Fm<Dpm*M%!imm£v. &mmx Pi>ptt«^t*t 

WIBi£i£J§#. In a G ai _ a N (0fga<l) £^T*fc&#M*^#;p«ig-£ 

*y, r©?SffieJtlcjilicpffi!Jgfl^¥#ttJii: LT, 

Al b Gaj. b N (Ogbgl) iyiypS^DS^tSMpS^^'y 

iE#-Ipii'7'V K«Mp§?ffi«*F-7M©pS**6^igSJ:y. 

[»*=S3] ttSpaffiftK F-^**© pfi^«*#, t»IBpS!*9<y 
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#^•1 1—087078 

[«*«4] mm&mmvMt^v FMopm^n&wmmifi. 5x1 o 17 

— 1X1 0 21 /cm 3 T*$>-&ri:S:#llti:-rS»#^lXtt3©V%-r4x*^iH* 

5 ] ttfa#-is pi^7*; Flop a!7*itt«j£^ 5 x 1 0 17 

~1 x 1 0 21 /cm 3 tfe5i ££#&i:-r5M:£^2Xtt3©^-r;fl^KiE* 

e ] itfiB p mi&mm k— ~fw<b p s^ttm&tf. 1 x 1 0 19 / 
ut*£7] ttfiapM3>^^ vmo>\>m*tmiWim.i)\ ixio 18 ~5 

[0 0 0 1] 

*mmiz. ajt^-f^-K (led) , i^-if^-f^--K (ld) . ±mmm 

«0*?^'W*£ttft£4i«ttft4fe¥Vtt 1 n x A i ¥ G ai _ x _ Y N 

, osx, ogy. x+YSD m^-izm-tz* 

[0 0 0 2] 
[^3fe©Kffi] 

StlT^S. Z.*xe>©LEDi5i-?«:»#lft{C, t7r>f 7«S±(CGaN«tt;4 
SZ-W^rMi:, Si h*-^GaN<ty&Snf3>ii^ Mi:, MttF 
(SQW : Single-Quantum- Well) CD I nGaN, feSV^il nGaN&f 
■t2>&MMt : f'#F>WM (MQW : Multi-Quantum-Well) ©tgffigi:, MgK-^ 
AlGaNiiJfiiSpi^yf Klh, Mg F-^G aNJ:>J45pl3>i(? 
hJf£tfJB£aUf3n&1ltifi&*l/T£»J, 2 OmAJCfc^T, #B3fci£«4 5 0 
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1 1—087078 

nmCDtfiLEDT*5mW, *f-SP*^-$&^9. 1%, 5 2 0 nmODgfiLEDt' 

sfcfcMjttf, #M^#F;f§M©^ffiM£M^feLEDf!i^-i:l,-t, #S§¥1 
0- 1 3 5 5 1 4#^{Ctt, »3fe»>|8&Of»>6*K«:AJf t + ftfcft, 

[0 0 0 3] 

a £ M^-t 1 -f X ^ 1/ -i m Ctffl f & to (c li$gft ffi ± A't^iMt £ 5 %j © T? 

*i-S„ gffc#¥^frs^©«ffitt£J: UiSto^lCHu 3© J: ? fc&Mfc©^!^*: 
[0 0 04] 

fit*. *i8iscdi«ih *«»#^»©*SMfc»v*«-*©«B«fi^ 

g<t4&¥##?8ftiJt^- £ Z. £ X' & 2> „ 
[0 0 0 5] 

[M & *&-r s «> © ] 

bp*., tie (i) ~ (7) ©«figfc«ky*^re©aws:^-rsr 
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m + & mitm^mftm* k as ^ r . 

WBrattJB* 5 , In a Ga H N (0ga<l) fc#^T»a;*#««-3F-#^«3tT» 

*»J, r©tStt*±fcp««fc*4H»#JBi:LTJI!ic, 
SpSHSMK-:/**:, 

|fFiE#Sffil p W.9 9 v KS&tf p M1&mm K- p a!7»K4fe8iK J: »; , 

(2) »«_htc. n«fift«¥»fic«. SttMtf pHStt*MP*#*& 
tMB«tt**«. In g Ga w N (0Sa<l) £^T'fcS#fi*^#;R«titT- 

fe»J, r©?SttJl_hK:JHK: p bT. 

Al b G ai _ b N (OgbSl) Jc'Jfc'J pS^i?:^*t5#- ipl^7»; 
FJft, 

ifffla*-itp9!f 9* kjicdp fflM(T?pa^i**t 

ISIB#-KpSf ^>y KJifttfpffiMKF-:7Jf©p ICS 

(3) |«paffiHtK-^lit'Opa^»Wl#. IWBpSf^y Fjffc 

(1) Xtt (2) (CfliMfioSlM^maR?-. 

(4) «rflB^J|gtpfi?9y FM©p£7»MMRK#, 5xio 17 ~lx 
10 21 /cm 3 T*fe5It«:Mtt5 (1) Xtt (3) 0H*?ftfriCflB4B©£ 
ft******?. 
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(5) iufB^HBIp§?*^y KMOpi^NtlK^ 5xl0 17 ~lx 
1 0 2 V c m 3 T-& 5 r £ 8t £: -T -5 ft 2X83 © V*^^ {CiB«©gft 

(6) ^pffl«MK-:/*©pffl*>tfc»*#» lxi0 19 /cm 3 

o 

(7) WffipMn^^^ hS© P M^»fi!feigSA^ ixio 18 ~5xio 

[0 0 0 6] 

Jt, & #Sifffi © IftJt * BffiB * S-ft ife^#^fg^ & * i i: # *C IS * . 
[0 0 0 7] 

5xio 17 ~lxio 21 /cm 3 f*5t BMM-*pSHB««K-:/ 

*fcstc *»wicfe^r, paiMff K-^jf<Dp97it4biiie^ ixi 

*ai8K:£vtT. Pl3^?? hJ*©p97M4feS£tf« lxio 
18 ~5 X 1 0 21 /cm 3 T*&£i:. pS?7V KJfKtf p2£S&F--:?Jia>S 
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[0 0 0 8] 

JtiEp§?*5«v KM, P§?ffti§SK-:7«, SttpSffn^** M©# P S^ 

m 3iCS#? 3 tliSgP £ IX £ © T* & %> „ 

^^T% JlcfgiBtcas^T, tf>M, <£i§g, flight*, pSf7>yh*St, 
P§?flS«S K-^Mfc, P^n>^^ hS©3MIST'©pS^^«S©K^S: 

[0 0 09] 
[0 0 10] 

#«ai©iWB* l 0>ttft;tt¥*ttJf£« 3f£2 ©gffc^¥##«©i!fij£#JS;fc£ 
S^0*ftMtbTH _hflBl*#tf!STtt:£«tf, WcsMNSTflttlSl©^* 

{CA> K¥^y ^^^-©M&StiWtfPtf e>ti£„ 
[0 0 11] 

[fgt8©lli6©7£ffll] 
*»i||©«fc*MIM»tt*-?fcLTH:, ISttJfJtK. -hfa©#»i5l©#ig&K- 
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#5p H-0 8 7 0 7 8 

[0 0 12] 

mut. *«l_htC /V;7rI2, 7>K-^GaNf3, nM«§ 
IKnl3>*i' M4±(Cnl«l 2, pMn>## Ml 0_L{Cp«ffil 

i #*4v?4ijn&34vo*s. 

[0 0 13] 

#5&tJ!tCi3V*T, *«lfcbT{i, t7r-<7CE R®XteA®$:£ffi£:f 
5t7r^7. ^©ffi, xtr*;b (MgAl 2 0 4 ) <Z>i?fc$fiSgH4<Z>S«©fffi, 
SiC (6H, 4H, 3 C , Si, ZnO, G a A s , GaN^Cfi 

& JB V ^ r i: T* £ 5 „ 
[0014] 

*^^lCfcV^T, A>y77l2tbT(i, Ga d Al H N (fiLd»0<dg 
l©«gHT*feS„ ) jb^«:SSffc;^#*T-&y, b < ttA 1 aW-Stfifrt! 
^Mf$.& <o i: U , i'Jffil<liGaNi!i^i6i5;^;77 

Ay 7rJi2CDK^«U 0. 00 2~0. 5 a m, U < 0 . 0 0 5 — 0 

. 2 Am, HtC*f*U<ttO. 01~0. 0 2 ytt m<Z>$gBfCg|gE-r 5. Ay 7 r 
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rfy 77l 2©J&AMgli, 2 0 0~9 0 0TC-5*'J, b < li 4 0 0 ~ 8 
0 OiC©|gHtc^-rs. ^?SS^JhfBliHT'S>Si:^ja:#^i:^y, Z. 

*J(C-e£#£ bv^ 

(c J; o T ti# l$ b T <fc v > „ 
[0 0 15] 

^iD-fr-rfC^LT^SMSr^-r. A^7r®2Ji{CT>K-^"GaN«3 
I3t5t7> K-^GaNiSC^lttiiiWt*';, T> K-^GaNl3 

Nf 3 (Df&Mt. bTHU 0. 0 1 /tmJK±-efe»J. »*b<{±0. 5 a mJ&UtT- 

Kff©±^«<f$(C^3n*V^^ K^®^£^fbT ASSISE 3*1 -5. 
[0 0 16] 

#ClC, *fttt(C&V%T* n M^fcS^J £ ^ tf n M 3 M4 it. n^$E4& 

5: 3 X 1 0 18 / c m 3 JSJUt, f*L<tt5X 1 0 18 /c m^JtOJgST-g-^-r-S 

K*<hav^«JH!fe©A#J!fcT> F-^"GaNS3J:lC^$tiSi:, iS^JgST- 
nM^*fi^S:*bT^StC%iifce,-r^aSS:S»lC^i-SZli:^T-^S <> n 
h«4©n^M^K©-hKtt#{Cffi«b^^^, 3>* V bMZ. 
bT(D^|g5:«fiFbe>S^i:bTtt5 X 1 0 2 V c m 3 6TF#M* bv>. 
[0 0 17] 

nS3>^?M4©M«, I n e Al f G ai _ e _ f N (OSe, OSf, e 
+ f^l) T-«f£T*£, *<DMf8,&mzm? : i><DT-li3.t£^tf. »SL<liGaN 

. ffflo. 2«t©a i t Ga 1 _ f Nt:?&£mmxMw'j>*i<*mtgs¥mftmtf 
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^^-■&M"e*>S©^*f*L<ttO. l~20/im, «fc »;$J3;L<«1~1 0 a 
mf$5. JBIff#±8B®HT'&5fcein;ffi&<B<T-^ M^OVf S:fi<f 

[0 0 18] 

15 a, nS^M#lF-^"©tfraS5 b, T> K-^©_h® 5 c (D'pte < £ =fc 3 
Jf^£>#iJ*£*lT^.S,, nM^l#SlKS{Ctt±8aTS5 a~_hS5 cJ£W©^ 
©fS©Ji£;f LT^Tti^. * n ffJSIl #SKS 5 li. iSSS £: & L "O > T 

i*V?>TM5 a~_tJl5 c Ji^tSlft^ifttltS, I n g Al h Ga 
l_ g _h N (0^g<K 0gh<l) T-^Stl^a^^M^OS-ft^^Srffl 

#JBI8« 5 ©#JS ti.ffi.l&ftm — Hfc o T V * T % <fc ^ o 
[0019] 

nwm i g-mmm 5 (ommt. mzmfe£*\&^&. 175—1 20 oo*> 

y^hn-AT-fey, fSKSi ooo~iooo o*>^hn-i»ffe»J 

, i»JffSL<li2 0 0 0~6 0 0 0*>^XHD-A'P$S o il#llf 5 
_hlB^H0>lR^S:*-rsmi#SM«5OP[@©i®SFtt, TI 5 a, *HI5 

[0 0 2 0] 

nffijfll#«^«5 iffigfSTl 5 a, <f»igS 5 b RZf±M 5 c©=S-K»tt 
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S-BrT, #tt©&#fc|gB<Z>|g|JlE?:«!l£U 3ElCnW«l#®M«5©#«i:© 
^-rt^fc, M^©^ J ffc^c«ksm^•#^^©^fl:©Ml^I^cr^^^T«E^lSS:^•r. 

[0 0 2 1] 

T>K-^fflTl5afflKIIt. 100~1 0 0 0 0*>^hn-A, 
Ktt5 0 0~800 0^>yx hn-A, A'Jfll<ttlOOO~5 0 00 

fc#Sffiffit#±#LTV><#, 1 0 0 0 Ot>^hD-AtffiT'Vf*!I±# 
U -#ffiyP£S< LTV>< Vf fcM£TLTV><#, #«tf£E©<6T#;*;£ 
<&»J, 1 0 0*>n ha-A^«T'{4#«WffiCDffiTlC#V>#@* U©ffiT 

* h«4©i&,g44©|£T©^#£&#bT^5£#;*.e>*\«5©-t?, ^tt©^c«F 
[0 0 2 2] 

n^FW&K-^©^® 5 bGDKJPtt, 5 0—1 0 0 0^->^X hD-i*, 
L<lil00~50 0^->^X hn-i». «fc L<ltl50~4 0 0t 

T-TSffilRl^fe-So — 3u #«ifEE©*S:#ji:-f tf KM 5 b ©ffil^tfJ?^ 
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#jqz-l 1-.Q87078 



Oris 9 7. hD-A«Ji©©^tCjt^T» #«WEE©{!rF#*£<&-2>«lRJ#&S 

a 

[0 0 2 3] 

Ty K-^CD.hM5 cCOK^li, 2 5-1 000*>^hn-A, »Sl< 
li2 5 — 5 o o*>^xbn-A, AyjfSL<iJ2 5 — 1 5 0t>^hO- 
Zl©7> K-:/©_t:*5 ctt, S&l#JIBI©<f T*Mtt«JC&bT. & 

_hJ!5 c©JBI*#l 0 0 0*>^hD-i*l;iSi5i;VfA5±#L&i 
[0 0 2 4] 

bjBc.zf.tm5 c zm&&t>i±r=.ffiiz, mm^-mit-t^rm^m-izBin-t.^v 
&&£-r s z. n k j; »; , mma>*ftw<D P W(c^ $ *it p M*»&iig©#ifc 

L E D«?«Jg«a! ffl*ftC J: 9 . *«ft&&%j|i«:ft«£:ti>ICjftg[ 

[0 0 2 5] 

±iam i #jsks 5 commit, i n g A i h o a < o ^ 

g<i, o^h<i> "t&mti&mi&n&tiajzK. &m<DMf8,&m— et>iifc 

b < ttG a N -6 Jf#8F£ LV*. 

[0 0 2 6] 

±mm i &mmm 5 © n s^sae^ k - «t» n* 5 b © n s^s*^© k - ^* 
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ttU mizm&Ztlte^-hK 3X10 18 / c m 3 JG*_L, ff*L<li5X10 18 / c 

i&IM4#S<fcy^fcv>@S©ISI5ii:LT{i5x l 0 2 V c m 8 jgtT#a* L 
^„ ^i©#MM«©*ra®©^#iSSA^±IS«SH-e&«>i:, 38ftffi;*J©|6Lh 

n^fr&fiifeilLTttS i, Ge. Se, S, 0^©JISMi^M£IVBi£, g£VIB 
[0 0 2 7] 

±iBSgl#«BIJi5©|iliS{;:fc^TH:, ^-*i,^*v©S;&tf5Si^©«ifg£ 
[0 0 2 8] 

*C ^tSflCfc^T, n#IfS2#®MS6tt. I n&^tflg3©g<ffcigj¥« 

i: , -?"©3I 3 © g-f £ S & iffl^ £ "T & 4 ©gf 
«D»fctt¥##*©l*©ifrfc< £=fc-;fr©ffll^#. »*b<ttW^©Kff*^ l 

[0 0 2 9] 

fS3^g£4©3-ffc4WStt©*i>&< #©ffiU?#> lOO^^hD 

j:(cas-r %>m 3 ©g-ffc^^ttJi, « l < «^4 ©gfl^^tts©^^** 

[0 0 3 0] 

®-£-S>, SMXtttMogftft^tt©--** 5 ! 0 o?r>^^. ha-AJ«T©# 

-&(Cjt«LTj^S'l4©^V^ifc^#<*^«T-^S„ fi#i70t>y 
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©& ^g>mmm3k<D±ici£&m ni^2 &mmm 6 av* ^ r 

[0 0 3 1] 

#f§l?!lc*5^T, nfiJ^-ft^^Mtc, iafEnflJ?|ll#JiBIJBi:_kiBnWSI 
2 £ fclfia^b-e, $ e> {C#38Ui© -LIB© p 3?;WfeliI,g©Mfc£ 3 « 

[0 0 3 2] 

#S (^3©Sft^^M) ©jgJP£*n£&^£SI3©gffci|g!i¥##S (Sfl 

^3©^t:^#«t®5: InGaNtU S&4 ©gffc%##ffcJi£ G 
aNtLfei^, GaNltGaNltCBffllnGa Nffflgf ifr&JilC 

tsritft-ts. BP*. !8«imcfflj£«^Lfcgft#»¥##«&^£-r£©i: 
3*?IC;BV*TH:. ;i©#-«ffil»T^i8g&?:^JE&LT, 1/-^©^- KSrgS&T* 
[0 0 3 3] 
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±T*2VMCM&-5> XfcfcH-T-fcJ:^,, jJSKtt, 3£ 3 ©gffc^¥^#Ji. * 
fefc£SI4 ©gfc4W>ftJI©[*3©<f>fc< i:=fc-*©ni|^^(Z)ffi^A^ ffi^-r 
3 ©Sfl;#>¥##:S£ £te3g4 coSib^^ftMcoiM-iii^^coM^I^ 
±T*SWC||fc£o £©2VMcj|fc5i:l4, ^3 <Z>£<fb<fe4HSttJI£ fettf4 © 

ttM OB 3 ©SHt*MP»»M) ©Hl;&5tiii©ifi^ifci:*£^£lll3©^fc^ 
[0 0 3 4] 

GaN«i;©im©I n G a NfCD I njffij&£:^ttSlCgBE-r-5lCGeoT#cm{C# 

<bfcy, *fc^sfc< bfc ^fcK j: »j. £tjfKJii*&fci3viTJBir*£X 

[0 0 3 5] 

_LfB©nflJS&2#«BI® 6tt, 01 lC^1-«fce>(C, Sttl7^f 

TffK&«nffi&fb4IMMWJfK:, Int*tl«8®aft||¥i{(ilt, 
3 ©S-ft^*«ftMi:M«;-Sja^;S:*-rs^4 0ttflrib4U*ftM£tfflUf3iife 
d«2#IRI6 £#LTV*S. nffil5 2 4tJflEM6fC;&VtT. £3C9&ft4fc 

^4©gft^##:Stt ; e*i j eti^*;<i:t>-««_h^L, ^-ffT- 

a® u^tf-T? 4 ji«_k«Ji-r s r t &m s u v*. 

[0 0 3 6] 
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[0 0 3 7] 

k G ai _ k N (0<k<l) tU L<ttkffi#0. 5KT«In k G 

a l-k N * »*JB : *l'<H:kfi#0. 2KTfflIn k Ga H NtfS„ 

S^«3 5tig^OI n n G a^N (0^m<L m<k) & 3 1±, #£b< 
liGaNffeS. ^4©^ftl#>¥#flcS:GaN£:-r&i:, ££MCjj£,IH£© 
IlfWttS. »*bV^ifi*^t>-&i:LTtt, fB3©gftigj¥^:#$: I n 
k G ai _ k N (0<k<l) tU ®4 0lfti^*S:In 11 Ga 1 . i N (O^m 
<1, m<k) , &3^<ttGaN£?«llB»£trt£tf#tf&ft«. JglC»* b 

_ k N T*S> »J , 4 ©g|fc©¥#ffc«# G aNt <Dj|B&£t>-&7* & 2, . 
[0 0 3 8] 

^3fc«fcyf^4©Sft^#^S{*M*t : foT> M*lCnS^*6 

n &*Matfi K-^3fttv»sri:t K - ^ i: nf 4* r©<fc e> F - 
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[0 0 3 9] 

fefenS^^tbttt, Si, Ge, Sn, S^OIV^ Vl^iUS:*?* L 
<JgiRU $e>ic^f *b<tiS i, Sn&«V%«. 
nl^ift?: K-^--5*§ltN ^I£»5x l 0 21 /cm 3 j£<T, b< 
l x l o 20 /cin 3 j^TicWS-r.g)= 5xi o 21 /cm 3 «t y fc#v*£gffc*¥3i:# 

[0 0 4 0] 

aMBHICSViT, #«*^#^Jg©?Stt® 7 |*, I n&tfG a fc^tlTS^ 
fcHtfMIMk »*b<tt, In a G ai _ a N (0ga<l) T*^3^, ng, p 

[0 04 1] 

taioo^>^ha-MT, b< tt7 o*>tfx b n-Aj^T, 
tc»* L<li5 03j->yx #^Jf<z>BtJ*cE>±|Btt, ft 
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So 

— iIS©JI3«2 0 0 Ot>^X hD-W, #£L<{i5 0 0*-> 

^xhn-AJ6iT, «fcy#*L<tt3 o o;*>^;* hn-A«-Rcilig-ts„ » 

'xsa-Awtfes. mmmtf±m&mT-2bz> tmjjtf^isMKft * lv>„ 

[0 0 4 2] 

hpMa>*9 hMl 0 HOtpfflomm. (#SKF-:7) tfc5J:e>»c, pM* 
*6#l Sr^ft b T & S #SIX Bf-KTi« $ tl Z . 

*-T, pS?7>y FA 8 (Mte^«£3l) T*&<5t§-£Hc^v>TJSTF 

mi cD^-fb^^M-fcU^A^/ F** y^x* 
A/^f - ®/h $ 2 CDSft«l¥9fli| £: tffllJI d tiT & S « <Z> tf £> ft S . 3 

[0 0 4 3] 

#I1pS?7«; FJV8®MIIfc4tjft-r«£i, fg 2 ©gft ©ffii 

t» ®fe»*b<tti o~4 o*>yx \-u-j±<Dmmizm&zti> f n« 
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^tVn^mftM &&&&&& <&£©"??, p M^tM® Z&M b t=.m-&iz * v U T 

ffil&nc^S. ;r©J:e>fcJ8IJ*©2:fl3K©«£ M7t LTggStl3*Ji bT#«BI 

sfefc. -#©S£ffi#©Ji<fcy lM<«IlttJ:<, 
. til ©^-fb^^^^S'P^teoTt) J:V^o 

^ y KM 8 ©S&BIJPtt, #iCRSJt;**l&V^, 2 0 0 0*>^ hD-A£(T, 
jJSKttl 0 0 OtV^bD-AKT. J:»JSil<B5 OOt^^hO 

»i ©fifcft4MMWliM>*:< htA i fe^ptoa-ft*^*^ »* b<ttA i 

n G ai _ n N (0<ngl) fcjft*3l!:&££tf3&L<, g 2 <Z>Sft<ft¥*ftt* 
^L<ttAl p Ga H N (0Sp<l, n>p), I n f G a j_ r N ( 0 ^ r ^ 

V f jWBT-T 

[0 0 4 4] 

#JSK pl?5«; K® 8 ©35 1 WttJf £ lH 2 ©gffc^¥3£#« h © 

p3!7»tWfttfR&«4§#. -#©JS©*i|384&?§S£iS<, %>•?>-#©«©* 
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BMIttEE. Vf (JK2n&j«ffi) f^fiT^tsrii^ttS. ££-?-©?£•? 

P^**fi#lilg?:*£< bTfc&v^ 

r © «fc e> ic P S?*i|564&lJgS©JlfcSffl 1 ©Sffc^¥^#Ji hW, 2 ©gft*i&¥* 
ftftSrMtSt. U Tigg©i§t^Ji£fM»S©il5^Sfc £|t5B£{c#JiK 
Plfyf F®tC#«$-&S3i:^T*^, _hlH©<fc^tcH'fBmff^>V f ^S:©T 
3 -e -5 r i: # T? £ £ %> © t # 3. e> tl 5 . 
[0 0 4 5] 

pS955/ KS^#MlKi:bfe^{cpM^^«S^<SaSK-^S9 <fcyi© 

< 5 X 1 0 17 / c m 3 ~ 1X10 21 / cm 3 , J: »J b < tt: 5 X 1 0 18 / c m 
3 ~5 X 1 O 20 /cm 3 



51 1 ©gffc#&>¥##Ji© P aPFttfMUKtf 5X10 17 / c m 3 g±t'$5t, 
•54Bl«J{c&y, ifeixio 21 /cm 3 JKTT**5^ MiHtS £ £: b^< * 

[0 0 4 6] 

M10 ii©>P*Ei^SS©tfS©iiSS:^-r«k'5{craS3-ti:-5^i:)&W* b^„ 
^fiS^m2©^-ft^ait^«©pS>P*fi^«i:bTtt, mzJ&feZtite^ 
b < tt±fEM? 1 ©^ffc^*^(*M© P S^Mfegg® 1/10 #T#g 
*b<. ± b<t*T> K-^£^5£Sfc#ifrg©ii^®##£*i.5. b 



l 9 
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LT <Sp &fin#ifi3b 'J , fg 2 ©gft^^ttM©^^^-^^-^*. 
ft»Lt<SpS^M«©ittl x l o 20 /cm 3 jJ(T* s I*l/V\ 

[0 0 4 7] 

tt, pHEISK-^I9i:pS3>*i' Ml 0© P a^#iSS{CMLT, 

®lt!2 ©gfMgj¥#f£Ji© P 32^»&ig«#JI&S*§-&©8l 1 ©gfl:^¥^ 

£fgl £f&2©gft4^##;Jl£©^K#|BI-fcfc£«fce>K: K-^-TSfc, _hfB 

i«V>pS?^ KM8 &j£f£L^<&y. m*tfilJh©*T?»i bir^o 
[0 0 4 8] 

±IB P M^^y FM{cF-^$ti-&pS^»6#)i:LTJt, M«, Zn, Ca. 
[0 0 4 9] 

*fc_tSE©tfjgSF-^©#MK P Mf FM5r«^^--&m^-rs^b^ 

*L<I47>K-:/) ttsri:^ &£iW&{&T31t:S©ica£Lvi. 
[0 0 5 0] 

&{C, tpjgjg F-y©pS^7 y FM 8 pS*l*ftfc*ttAl b Ga 1 _ b N 
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1 —0 8 7 0 7 8 

(osbgi) «fc y mfr<oteZ>W>&lz^>^T&>Tlzi$Lm-*Z. 

3£>lC#*l,<«5 0 0 — 1 0 0^nhD-AT'S>5. K^^±fBffiH"efe 
[0 0 5 1] 

Fm<t>m&£mm^tpmmF--7£.&2>£oi^ »si<ii5xi o^/cm 3 

— 1X10 21 / cm 3 , «fc y L < tt 5 X 1 0 18 / c m 3 ~ 5X10 2 V c m 3 

si*. ^-^T-fee©T-^5txg<>Dffi^'ft^«righ*y, *irr s tinned* l 

[0 0 5 2] 

9i:bt», iftlCiSStvSV^^ In r Al s Ga H . s N (0^r<l, 0^ 

s <i, r + s<i> frbttzmtyd^mifrifimif e>*u « : *L<ii3 7cigs© 

I n r G a j_ r N Xtt A 1 g G a j. s N ©gftfef J: *) L < l±*£IH£©J& 

^ £> 2 jess® g a n *» e> &zmft%!i¥&fcifimtr e> . 

[0 0 5 3] 

*^^{c^^T, pSiBtg^K-^wgoDpa^M^Sfgii, Jhfaufcj:e>jc 
p®^^^ Kiss^pSn^^i # k«i o<Dpm^m®>mm& 

. n«i©pi?77 KS8^t5pM=i>^^ mi o*>e.ffifS:$nspS^*e 
s tis p s*««wc iy p m&mm k- 9 © p i^miii^ies tis i: 
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l 1 —0 8 7 0 7 8 

[0 0 5 4] 

p k-^m 9 © P^^©tg^cDiB^^_hia©«fc e> izmm 

K-yM9«T-02lC^-rj:e>{C^tt[LT^So pffiiSK-^I9ffl 
. H2H ^«|{cp®^*fiife©?g^ ^«UCpM3>#* Ml 0, p^ffijgg 

^k-t. ) mmmi <z>$>mmF-7<DpM9 5y km 8, mikf-:?® 

pMffit§^K-^M9, &U t l«tSSK-^'CDpa3>^f Ml 0©Mgi§S© 
[0 0 5 5] 

m 2 (c^-r <* ps?7'yKi80DMgm pm^sk-^ji 9©m 
g©&*giig. ;&tfp§?3;/** mi o<DMgWkmta>m%i)K <&m 

S®Sii!&oTv>So fit, pliiSF--/S9 Wet±MgJgK<©^ 
li, pS^y F«8(cg?iELT^.S&$£-T*tiu pS^77 K® 8 ©M g Wk 
mtm^mi:miri)K pI?5>> K»8 5b^ai*iS{cS!oT#^{CigS*^^ 
U iSSgSK-^ropanv^^ Ml o ^gafiLT^Stfiff-ett, pS<£$I« 
F-:7»9<z>MgigK;tfS%)*B<'5:S. L^U p^Silg K-^I9 ±JC p 
Sn^^^MlOWfiSt^ftSi:, 0 2 ic^-T <fc t> ic, Mglg^±# 
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Msmm<Dmt\t. <ss^k-^"S9 *^*^ici±r> 

ZK3DJ:-3lc. pS3>5i' Ml KM 8 © p m^U^a^M <fc »J 

fc, <£$g«F-:/©Jii:LTp^giggF-:7S9 pSn^Ji'MlOi: 

BE £&#fc -T £ d i: &X* & 6 „ 

±fB©«fce>fCpS*M#l©igS©ll^£^^&fc&lc. pS?5»; FJ1©p 
M**E%©i&K£> p!3>^9 hJg©pS*J|li&^©igg?:f!gfU vMi&mm 
K-^I9CDp S*fcMfcl©*ffi©igg S: lit -5 „ 
[0 0 5 6] 

ffia«K-^S9©pM^*e^iSS (fib, <sjg^K-ys9rt©*t,pa^ 

X10 13 /c m 3 *«, #JU<»5X10 18 /c m 3 P;Tt*5. pM^4&31 

p t P Mi&mm K-^I9 t tc i »; , {gilg F - -JM 9 ©« 

©©P®*M4&!gK#^«rU mXM 5 X 1 0 17 /cm 3 J^Ji3b^* L^„ pS 

p ASSISE F 9 ©pM*iffi&ligg©iiSltt, _hiBbfcJ:-pfc, j£:R©|g 

-T- %>, « ah: p f- -7Ma>mmtfim < & & £ © p mi&mm f- ^«© 

[0 0 5 7] 
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loo — iooo oiti/y-x ha-z*, i»Jif^L<ii 500 — 800 o*y 

^Xhn-A, S?>fCjfiL<ttl 0 0 0 — 3 0 0 OXyiTT, hU-J*X*3bZ>» 
[0 0 5 8] 

Mintc&^T. T>M*m®><D-tsmm k-^pS3>* * hsi ot 

L/ttt, ±IBfi«/KK-^Jf 9 tragic, In r Al s Ga,. r . s N (0Sr<l 
, 0^s<l. r + s<l) »&&&£fc4itf*tt#¥tfe>*U b < fcfc 3 tg 

InfcAU^4^GaNffe5i:, 3i£iH£#&#F £ & 'J b^„ K(C I n 

fc&y, ^t^tffait-sMfttf&y^aib^., 

pSn>3i^Ml0CDl^tt, 0. 001—0. 5dm, §ib<»0. 0 
1—0. 3 Atm, «fc U<teO. 0 5 — 0. 2/imfS5. BIJ¥#JtfB«SB 

[0 0 5 9] 

!Si§SK-yoDpS3>^i' h«i o&vm^myshhTiz. _tiaoa 

pf3>^?MiOffl^MliiSH f#lc&jg$*i1% JhS3©cke>tc, 
Pff77 KS 8 fc®»g!K-^"S 9 ©P^M^SiSJ: 'J l«<^^««fc<, 49 
jUXmft&l&mt bT, b < tt, 1 X 1 0 18 ~ 5 X 1 0 21 /cm 3 , b < 

i±5 X 1 O 19 — 3 X 1 O 20 /cm 3 , «fc »J#3; b< ttl X 1 O 20 /ca 3 mmX$>&. 
P S^®SSA^©l6fflT-«>S £ V f CD®T0DJ&T*#3; b V*. 
[0 0 6 0] 
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4$¥*1 1 — -0 8 7 0 7 8 

&N i/Au^;^^:Mv^-5z:^:^§§o 
[0 0 6 1] 

[gra* 1 ] 

Hr7 7<i7 (Cffi) A »J ftSS* 1 SMO V P E ©S(S*«»K:t y h * 
[0 0 6 2] 

T£TMG (bV^fMU^W fc&JStV !Sl±JCGaNJ:»Jft5Ay7 
7f2 £8$1 0 0*>ifX hD-AOlftM^ii-So 

[0 0 6 3] 
(T> K-^GaNl3) 

Ay7rl2^t, TMG<Z>«&jh#>T. SIS: 1 0 5 0 TC * T? Jt#£i*£ 0 

1 0 5 o*ctc^o^e>, bd<ismxi:tmg, y>^E-T#;*£:MV\ t> 

K-^GaNJB3 S:l. 5 ti in<Dmmxm^it^ 0 

[0 0 6 4] 
(nS3>^^M4) 

£S/^;/;tfx8:J8Vv Si5:4. 5 X 1 0 18 /cm 3 K-^U^G a N J: *J n 

[0 0 6 5] 
(n^l#HI5) 

7£lC->v>:tf;*0>*S:it#>. 1 0 5 01CT\ TMG, T>^ — TtfX &J8V\ 
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7> K-^G a N*f>45Tl5 a £ 2 0 0 0^">^X h n- AOD^JS^SS 
!^VxTI^SSfCTS/7>^X?:ii*nbS i £4. 5X1 0 18 /cm 3 K — 1/ 
feGaNi^ft5tf"Hl5 b £3 0 0*>^ hn-A©If JglC 

5 Ot^^ba-Affllft-^t, 3Jl^£>&.5i|i§;Bie2 3 5 0^>^ 
[0 0 6 6] 

(nS^2#MIS«6) 

#ClC, |^fll©affi-C% 7>K-^GaNJ:y46l4fflHl;!|fi#lS:4 0 
t>yxhn-M*$t, #ClC?gg& 8 0 OTCICLT, TMG, TMI, T> 
^E-T&fflVV 72/ K-yi n 0 13 Ga 0 87 NiU^:S^3CDg'ft#j^^M$: 

GDflTeicSlCl 0M-3o«JB3i*\ S^tCG aN<fc»J&-S^4 0S-ft#> i l £ ^W 
£4 0 1 > i^X h D - A^SS fcS«?*i©#IIi *J *5 nil 2#IKI 

6 5: 6 4 OXz/?* V U - 2* (Dm^l? 
[0 0 6 7] 

<«tt* 7 ) 

T> K-^G aN «fc UJfcSSSMSS: 2 0 Ot^^hn-ACDWt^ 
:g£-ti\ ^V^TMSS: 8 0 0 1C {C LT, TMG, TMI, 7:^ — TSrffi^T'^ 
n Q 4 Ga 0 6 N«ty*S#FfMS:3 0 h P - ACDK^T^SS 

*Lxmm+#F+mm+#F ■ • ■ ■ +mm(omx^mm^5m. #f? 

Jg£4®. 3?S{C*SUT, »If 1 1 2 0 Nn-A©Mi?#F« 
[0 0 6 8] 

#tJC, iSft 1 0 5 OttTMC TMA, 7>t— 7, Cp 2 Mg (i/pul 

Mg & 5 X 1 0 19 Ai 3 K-yLfepiA 

1 o.2 G a o.8 N * ,J 1 ©Sftt^*I^ 4 Q-XyV* hn-A©BIJST- 

^Ti&&?: 8 0 OTUCLT, TMG, TM I , 7>^— 7, Cp 2 
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Mg fcJBVMVtg 5: 5 X 1 0 19 /cm 3 K-^Lfe I n Q 03 G a Q g? N «fc t) J&5^ 2 

mftZMVML. ®i+m2<Dmx°$iKiz5m-?^mmv. m^zm 1 (omit® 

SpI^IE^^'; KI8S3 6 5t>9"x ha-A©)8WtT*f&R;*i3:£o 
[0 0 6 9] 

S^V>T, 1 0 5 0TCT*, TMG, 7>=E-7S:MV\ 7 > K-^©G a N «fc »J 
ftl. P l^ttftffl P F - 9 S: 2 O 0 0*y>f7>yu-2±O>mmT'J& 

0 fclSSSltSlgStcMgtfjfctfcU filJgK-^l9ttpS^^t. 
r©{£i§SK-:7Jg9©Mg}B|gte, 4t%>Sft#ffi^ttg-'eH:, 6. 4xio 

Plf5»; K® 8^e>H*iSlc^v^^lc^b. pS3>5 
^ hM l 0 i:&i£LT^-&tfffi (pSn:y#* MlO fcifcHS-e-SttiJ) T?© 

[0 0 7 0] 

mmmF--?<Dpm=i>* t? mio) 

i&V^T, 1 0 5 0t:T% TMG, T>^:—7. CPjMgSMK MgSlX 

1 O 20 /cii 3 K-^lfeGaNJ;iJ«;5pl3>^9 Ml0il 2 0 0^">^ 

[0 0 7 1] 

frfom?&* ISSSfiit-Ttf, $e>{CS^#HSw*. 9i-A6S«M 
WKfcHT, 7 0 Otf7- -U >^&fTVV p^A«:3&(CfiS0tfl:'r«. 
[0 0 7 2] 
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4fip.i l — 0 8 7 0 7 8 

Ii 0©*ffl(:3rS(Z)f^v^^?:MU RiE CK/Ste^f *y^y*y>f 

[0 0 7 3] 

*y*2/if%t. S-fcJglc&£pS?n>## hjfi 0CDBff^B(clRJ»2 0 0^- 
y??s b0-A©N i i:AuS:^t?S3tttCDp«ffil 1 f^pfil OCDJi 
tc^^ >!fm<DAu <fc*J&£>p/\> Ktil 25:0. 5 a m©RJJ-ejgJ*?- 

mntil 2SMirLED*?fcLfc, 
[0 0 7 4] 

i<DLED*^B:JB;£fiI«862 OmAlCfcV^T* 5 2 0 n mCDUB^^yt^^ 
U VfttS. 5VT% «*©#aj|^#^«|3i(Z)LED*^K:Jt«U"T. Vf 
0ViE<fl£TU ffi*tt2. O^J«J:JCfoI_hb7^o XIC, #^WcLED 

[0 0 7 5] 

y^F-^GaNiUftSf 2©Ay77*, S i K- ^ G a N <fc *J ftS nfljn 

[0 0 7 6] 

[Jfe&g0J 2 ] 

l tciS^T, tS44S 7 £j«T0D J: e> £X*&tt*iIB*Mc IT L E D*^ 
(SttJS 7 ) 

&*C, 7>K-^GaNJ:USi4»liS2 5 0*>^ hn-A©M7« 
AS1*\ ^TSg$:8 0 0iCi:LT, TMG, TMI. T >^E-T > 
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1 —-0 8 7 0 7 8 

K-^I n 0i3 Ga 0i7 NJ:tJ)S:5#p|?:3 0 Orl/fT. h n -2*<DmmT'f&-&Z 

-ebTi$M+#F+»s+#^ • • • • +&m<Dmx°mmmzim. 

I$;6fi. X2tC«SbT, ilf 1 9 3 0 * > h n - 
3t «fc »J fc£*S£S 7 

#f>*lifeLED^tt, m^[Rl«^2 OmAlCfc^T, 4 7 0nmfflMtfi» 
[0 0 7 7] 

tmmw 3 ] 

HIMl fCfc^T, SS4SS7 S:JWT0OJ;-5(C^^-&flfiliH«{CL/TLEDJg^- 
(*Stt« 7 ) 

&{C, T> K-^G aNJ:yi&S||iIS:2 5 Ot>nhn-AffllIt'i 
^V^TiSSS: 8 0 OiCtCLT, TMG, TMI. TZ/^ — TZFS^Ty 
K-^I n 0i3 Ga 0i7 Nj:y)5:StFf*3 O^^X Nn-AC!)If t'SIS 

-&•&„ *lt»s+#f+^s+#f • - - - +BmomT*mmm*: em. #f 

[0 0 7 8] 

(iSffiJI 7 ) 

l^igS^8 0 OiCfCUT, TMG, TMI, 7^-7 £M^T > 
K-^I n Q 35 G a(L65 NJ: yj&&#^/i£3 0t>^ hD-A©If 
$t5. ^bTKS + #^+PIM + ^- • • • +KM©MHT-KS®?:7®, # 
FS&6I, £S{C*J1LT, W 1 9 3 0*>y^ h D-i»fflMi??fF 
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#¥•1 1 —0 8 7 0 7 8 

#£>*lfcL EDfU^-te, jR#[Sj«iSs2 OmAfCfcV^T, 5 0 0nmOfife5S 
[0 0 7 9] 

mmm 5 ] 

SUSM 1 (CfcVNT, 7 i e> {C^Sflfitt^lC LT L E Dfg^- 

#C{C. T> K-yGaNJ:tJ&5iiIS:2 5 Ot^^hn-Afflllt-^ 
^TMS£8 0 CClcLT, TMG, TMI, y >=£-T £JB^7 > 
K-:/I n Q 35 Ga 0 65 N«fc»;*S#FSS:3 0*>^ hD-Affll^T'^ 

FiS:3i, £2{C»«UT, fftlKJPl 0 9 Ost>>f* ha- A<Z>#£*?#^ 

f#£>*lfcL EDl^tt, JK:£t&jm8fc2 OmAtCfc^T, 5OOnm0f|fi^ 
[0 0 8 0] 

1 tCfc^T, nfl$2#IH 6 fejftAStt&VHttttnttlC bT LED 

[0 0 8 1] 
[£J6M 7 ] 

LTLED^^-Sr^lSbfco 
(#-gpS>77 KJf 8) 

ISIOSOICT'TMG, TMA, 7>=E- 7, Cp 2 Mg (S/#n^>#£? 
iz;i/vy*i">W SrfflVV M g & 5 X 1 0 19 /cm 3 K-^Lfc. P^A 1 A 1R 
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#5pl 1—0 8 7 0 7 8 
G a q M N <fc KM 8 5:3 00*>yx hO-i*©ffil^T? 

*©ffi©M«J*£©ffi*-&;b1tlc«fcy, HiSM 1 <fc *J ^SUftffiAfcif 

[0 0 8 2] 

©nS3>3f ? h*4 (Cfc^T. KffS:2. 165 AHQ^t-SfifittHI 
(nlfl#lll5) 

^ClCS/^>^©*S:ih«). 1 0 5 0T3T% TMG, TV^ — TtfX&fflW 
T> K-^G aN*^45TI5 a & 3 0 0 0 ySry if 7. Y U - 

i|^TIlMSlCT^>:ff;*.5:iliit!LS i &4. 5X10 18 /ci 3 K-^b 
feGaN^e,«:S*tS«5 b&3 0 0 it^fT. h O - ACDJS^-e^S-tt, MtC 
fj^-CS/^tf^CD^Srib*!), mUI&lZZT> K-^G a N^e>*S±® 5 
5 0 hn-AcDlK*T^*$-&, 3 Jgfr kfcSl&JKff 3 3 5 0©^1# 

#e>*ifcLEDig^-Hu §&6g#Il £»tfn*®4M£&«U 

[0 0 8 3] 
CHlKff 9 ] 

Sygfll8tC;}5^T> nl3>it?hl40lIS4. 1 5 ^mttSMBi 
lCLTLED^5:#it«.. 

[0 0 8 4] 
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.1 i —o 8 7 0 7 8 

mMmsiz^r. pmi&m&^-^M 9 commas o o o*>^hn-i» 

[0 0 8 5] 

1 1 ] 

^#M&Tm2©gft%¥*#«©MgiI£*: lxi 0 19 /cm 3 fc u Hfjgg K 
-:/©pM3>** Ml 0«3DMg2g«5:5 X 1 0 19 /cm 3 £:U MtcMlgF 
-^M9©Mgiga^««l X 1 0 18 /cm 3 i:^S(fi«P^{CLTLEDig^-S: 

[0 0 8 6] 

i 2 ] 

#MpS?7>? K«8 $r^-rsffiliH«fCLTL E D|fi^5:§gjgf £>„ 
SF-y©#®lRpM^5y KM8Mffl¥*§MgIltt2 X 1 0 19 /cm 3 £;& 
»J. R8©fiSSh*-^l9©Mg8I©li6itt3 x 1 0 18 A» 3 i:*'J, IS 
jgKF-^CDp^ni/*? bMl 0 (DM sWkmit 1 x 1 O 20 /cm 3 

[0 0 8 7] 
[^^©^*] 

ytm* &««-r s r £ #t* s s . 
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mi] 



[02] 



1 

2 
3 
4 
5 
5 a 
5 b 
5 c 
6 
7 
8 
9 
1 0 
1 1 
1 2 



. n®fgl#«BUi 

• nl«2#IHI 

• nil 
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